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(54) POWER STEERING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power steering 
device capable of smoothing a pulsation oil pressure 
component supplied to a power cylinder to obtain 
excellent steering feeling and preventing generation of a 
noise and the like. 

SOLUTION: This power steering device comprising the 
power cylinder S for generating steering auxiliary force 
operated by pressure oil supplied from a hydraulic pump 
P driven by an electric motor M is provided with a 
frequency matching means for matching frequency of 
pulsation torque component generated by the electric 
motor M and the pulsation oil pressure component 
generated by the hydraulic pump P, and also provided 
with a phase-shifting means for shifting phase of the 
pulsation torque component generated by the electric 
motor M or of the pulsation oil pressure component 
generated by the hydraulic pump P. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



09.01.2003 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAADMaO.1 DA41 31 99355P1 .h... 03/1 2/1 9 



Searching PAJ 2/2 K — is 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAADMaO.1 DA41 31 99355P 1 .h... 03/1 2/1 9 



<19>B*HM*fW (JP) 02) & ffi iJ2p fft & $g (A) 



#^2001-199355 
(P2001-199355A) 
(43)&BSB ¥^13^7^240(2001.7.24) 



(51) IntQ. 7 
B 6 2 D 6/00 
5/07 

// B6 2D 137:00 



F I 

B6 2D 6/00 
5/07 
137: 00 



3D 0 3 2 
B 3D0 3 3 



mim^t *■* mhk>K5 ol (± 9 s) 





#R2000- 10997(P2000- 10997) 


(71) ffi® A 


000001247 












¥j«12¥im9 0(2000. 1.19) 










(72)S!W# 


























is mm 








*R«fc*&rlJ **Klt»igHT@ 5 # 8 n 














(74)«HA 


100078868 














F^-A(0#) 3D032 CC08 EA10 EB30 EC03 GG01 








3D033 CA05 CA21 EB04 



(54) /^-Xr7iJ^8i 



(s?) imm) 




1 

? S si V - Is > rS^^rfiS A "7 - * t"7 'J > i^StC 
- * K: <£ >3 fl£-f S MSii h ^ £ Jdc#©<&*BXttiiiriBttE 

*>^«:«fco^afe-r-5»ffiKittffifiS;^<D{4ti=sr->7 h-r* 

W3JOI2] iiuIBSI&*-£fcJ:9f^T&M®lh.'U 

E6K#<z>sMi&3isr &mmms&tit*m*. z c t 

i a * <>: 9 tcw&s ti-c t» « c i zftmt r zimm 1 
«*: o ^-r zmwbm&aomm t *»hbi— 1 a * * 5 

» <!: -r^tS*^ 2 IB4K©;-? "7 -*r-7 
[185J8E5] ggfB^tB^Kli, *t*Stir«,»*WIKBl 
tmSLXjm IB* > ^©-HBCCR W 6 ftfc^jggR £ , ft 
ffllJtctet»TSgieS|J%^«3 #*#P«-&8B&cmi2^e 

[0 0 0 1] 

xmm £ fx SifiJE^ > ^ 6 ©Ettfc&JSflfBbffl ©>< 7 
[0 00 2] 

Sfb£X§Hre. ttKtCkOffttl/. WSIftfl&ftttr 

s/cif)©^<©?iti*i^<i§nT*si3. cn?.oig© 

©W-'T'ittB, /jNST*>9&a$6?SttE*S£ 

©pssa^^o^fflt^nTi^. 

[0 00 3] £fcc©a©ttEtf -®W«:x> 



2) 4#PS 2 0 0 1 - 1 9 9 3 5 5 

2 

[0004] *fc-#. sp^JcfcsawaMbtBSK^ 
tw (ev) ©nflMb#ii*£ftTt>-&. c©^maii 

*JC*j«,»rtttEKJ:*)ff«W**l«3WBiti&nrt>* 

[0 00 5] sr. fei±©tr<t<*Pi{cSiSLrffli»?> 

y7>J>?*ftL,xmb*:-ii>S:YCiL*)tttt. i^mSft^- 
^ ©*-$#=& 7**<*©|aUW«:^mT 7*14 tc 

iiis-fsistc. ^>^»©fteflBccw]S©s#*Ka 

20 tiftta--; hftr&CiCCJ:?). mM^©JIIStt?:^ 

[0 00 6] Src. KU:©*q<#J!E3ftfca«itf>7'© 
*"r^>7-$^W<r->^>7-^©|5iiE^^ 

©^>7-iLTt«fi£3nrte<3. C©ffl©*!>7 - iCte^ 
T « a - * ©HEtOC C T ffl^W«cttai«lfP**tf t>*l * 

c>. — ^. !j<>7"*i#©— mic^mot)-jy)^if^ 
msmm &®$tniczi&i,x$:w>?z>tc&}- 

30 )V*lcmibi8,ftifi&&tiZCt±UZ>. *>*>-5ttE#> 

J: <3 SJ»«iSc»*s. b Wl^-'f -7 - 5/ V 
[0007] #>-7M<DMab h *W±r**ffi4 u 

"C BiiiB#^¥lO-82 377^<&$RtC > ^*(*©«flB«:* 

fltfiSo. s}<>^f*©ttHiffiiJccaiis-erT+»Au- 
$tvx(orEmiftt>-e> coif^mo^ic^m 

[0 00 8] cntc*f U*— ^MtDMSb h Jl^i^&RSih^" 

■rzjs&ifitoihtixm. 

50 [0009] 



3 

yj > y*&<Dimi (mm*- * o ttwsw <t 

[0010] s/c, guiax D v h *-r-*=i 
[0011] ^qBttW^^^tttca^rttSti/cfc© 

j£#£¥tfHb 1/ A»ttHfcttJB*» 4 C tifiV # 4 ifttc 
#JRtta^J^b»©fi*K:j6it 4 C <t#~C£ 4^9 - 20 

[0012] ^^^cDffe^BW^cn^mrmii) 

Vic J: 9 * KllittBEJS£»©S« *BSRI— 4 «t 5 <fc 

5 was* zctfoj:*). W-m^h^mn^momm 
7 ^ y > ^*cc«^ $ ft4M«jttffi&5>&¥ 

&'bfi{b«0ieRfCJ&A.4 C 4 #r * 4^ 9-^f7y 
[0013] 30 

[isii^ft?^'r€>/cfe<D^e:Ru r ^^m] a 1*18 

IEU $ ft 4»Etf > h «*S 2? ft 4ffiSK <fc 9 Bbft 

u iMM«**»flfe-r»^'7--^y>y****^^ 
o 4 Kii!ttSJEiS^ojB»n«aE^ s * zmmm 

^(DfitgXtefu lEfflJE* > :rtc J: f3 4 MttttEfiS 

h«Wi*Sit«4Ci*1»i 40 

T4 0 

[0014] Sl^c*^t^ mHHe-£«:J: , 9 2l 
T*«BBrt*ffla»©JBa»i«0K^*BI*^< 1 

3 *v* * - : > y > 3 ft 4MSMSB£# 

*«WIHt3n*tt», *l«««:ff^9^f7y> 50 



4*H 2001-199355 

4 

^«auwaaaaB*»* c 4 **c t 4 t <t t> tens 
[0 0 1 5 3 n2¥mK.%h^y-*rT*) 
(■XttlllBttE^^fcJ: 9#fe£T4M8bttBEl$#<D« 

fKHK? ^^ifips#s^r<ix. 4 c t ^ r 4 o 
[0016] H2*?8«c*orttJBi»siK:Jlii«.r«ili 

- * tc J: rj ffe£-T 4 $m b 2 $&<DWM t ttE* > 
x v - is y > 3 n «MUkttBEA»«<TNHb3 ft 

[0017] m$¥mK.%2>>*y-*?'r v>#t*m 

[0018] JH3»?H«:*oTttl(nE«**-*©ffl* 

«ttatf/haMb*©»*«:«yt sctm*. 

[0 0 19] W4*98«:«*^!7-^f'T 

sunt h ^ ^ jA^oam ± msttE* > ^ec ± o 

[0 02 0 ] »4*98ec*-pTttWIB«tt*-^«:J:9 

MttJSR»OfiiH3&«ffla 3 ft^' 7 - : U y > S ft 4 

■BttttE*»^¥»*b3h4IS», »4«98tc«S^7 

4o 

[0021] jusRStetts^^-^f-r y^^KB 
«r§a»ffl*S*s, is*3ftri»4HtriBffl*ttsc«i 

[0 02 2] sr5»?8«:*ortt, ^sa^ffiJHSB©* 



(4) 



2001-199355 



[0 0 2 3] 

[0 024] m^w-^fr y >^gf fitmi 

6 &C$!J$J $ ft& ^ is \y X £ ^(Dmtt)^- # MK J: 
oTm»£ft£iSEtf>:^<b£ffi*.> I^Etf^'P 20 

£ Dilute^ a -t^; >#s#ffc£^&ffiE;fc/£^ 9 
8fcJ»^xti«»sl»*tT0flWtibr**. 
[0 0 2 5] ttE#>:/POrtHiifttt. «t$si^e>t^ 
7 ^©^*©*»«c*fltSn^:fflEWfl«W 5 4 Oft 

#4W:, ffittKCffiHMl ai^UT^Sft/efMfeA 

l,>& 0 ^*l*B£*0ai#4 tt, Uktk<Dtc#>tcmS* 1 K»P 
;L6n&A;ft b^te^D, iUSBb— >3>;*-5 0tS: 

[0 0 2 6 ] 02«m8H:~#MOM95£K^bT^ 
/«Iit$)5 0 mtb^-^M«ffl^$4 l 0, IStti^J 
141 0<h— <*Stl^Islfi^^n-^9^C>'a-^9(D^jg 
±CCKKS*ir^4^^*p b 1 1 i*>6»fltS<T.ri» 
si tctew-s-t-^SUffligpett* HSUftw^f 

te^Sft*«i8*SflffllU n-*9Rt>'l±J;frttl 0£ 
SfiOb^TlinESl**. *-ZnW%lGfctoWZ>^ 

timmtx a v ?m*± itfe jm<o b ? 

[0 0 2 7 ] M3Um2(0 III- III gttC J: **8#tE0 
-^26tc«^ i f>^ (^-^<Da-^i^T--^K:M 50 



b (mmmm 2 6a. 2 6a-^e»n^dD, p 

-4r9©jr|-H«CBvy*9 HI, 11. 6*1 

»ttH58BXP 9 b 2 6 a^M^W 9 h 1 1 1 
CC<fcorft5E3tiS. B3T'tt7W7 b 1 lOt 

;u >? j&fr t teE* > <fc 3 * IWWittEEE#©H 
[0 02 8 ] H4«ttEdO^P©e®*Bt»rUT7Sl/ 

>^p*«*S[»rftS*nffl*©3a«^7^9 b 1 2 

v b 1 2 ©WW«:rHI*±«:o ffi^tti 0£ 

4 aCCiOSBSU 3 4B26ii*a;0 

*?^'J>^1 4ffeffifHiJCD^>^^^^* ! J>yi 4MC 

jMSot. m^fai 0 k^ow 3 nsmKHr -^mcdie 

>^14b^ltii<>7Hl3icex. 4 JSEtf>7P 

[0 02 9] ^5te04OV- V«K:J:*«iftffiEI'Ca 

RJBKffi©ffiJH» (frl) tClM>=FT 1 6 isett^T 
1 7 £*Si>K:i!B£S-£-CEU Cti6©*^»©— IW 

*cRwfciwa«i 8rt©f¥«ws* % w¥r©ms«:<fco 
nti^. cc-CBuiBfgft^r 1 e&umRfiabfT 1 

7 lilft^ - $ M CC ct 0 »£T ^> BRltt b ^ ^ ffi^CDi§S 

[0 03 0] flSi^T 1 6 t'&m*cT \1 L\Z. *tl? 
nopHB*» 6^ ^ > ^ 1 5 (0^?HBUCcK» 3 n/c^ 4 
CC^-T— F^U- b 1 9. 1 9CCJ:^, IJSEU 

c©J:5*c«WtsnfcttE#>^P**«i, j^WI"? 
1 5©HB«H*X»^^^ b 1 2©*»ffi«:9?*S 
ffi»JSffitCSfe/cx>F^U-b 2 0i«(C, H^f 
(Htc*jl»TW4*) ©Hffi#^b2 1, 2 
l-CCJ:0«rSB3£NF^^9 b 1 2©4iffiCc3eBS»LT 

[0031] Hfria^>^« 1 3 \t % ism^fr 1 6 
zm&mzti. —-fi<r>*u F^u-b 1 9^asuT5: 

b 1 2©«l<c*HJ*ua>6ti, mtb^-^M 
CDffi^lfil 0CC«ulB*-^*^y;>^l 4 aSW> 



•;>yi4 bRW>^«i 3^/M>rggS6+'T l 6K 

[0 0 3 2 ] fel±©iP#ttE#>^P*f*«:3a*-rSS 

StlS^-ir? h 1 2«:HSL/ttEE3J<>^P*^O^Hl , J ; £: 
HtfJ:5K:aR9^WT*t). C<D*>*fS2 2<DF*9«?JCC 

[0 03 3116 «re»=FT 1 6 Stffiaft^T 1 7 ©Kb 

^LTiBtt^T i escffieai^r i 7 #b 6 ©^eiwisj 

^ @|gb % 8ftiiP2 3 3&>6=lfTSl 8 08RiiS2 
l»ii**ifef»ttW:, ft^Tl 6. 1 7©IE»j*7ttH 
jA^SP 16a, X«S£K)+*Tffl^ Di£*S 1 7 a KESiA 
Cft%©teGB&*Sl 6a, HaOMS^S 
+7 16, 1 7©lHE«:fft»«EUritf:ffl^2 5tettH3 

teStt*. C©iSHCia»» 1 6 a, 17a©^7itt 
mib^- £ Mfrc <i: 0 ^^t" h ^ £ fiS#<Dfis"H t % 
i&EE > 7" P K £ 0 SM!»ttffi&#<2SI i 

gi< , am < rsaA»4 r r»ta< &j&?z>. 

[0 034] i7li*77'U>^14 (Df**fflllT'£>5o 
tttfjttl 0 fc^-^^^^yv^l 4 ai«- 

#*?-'j>^i 4bsi«#>^^y>yi 4btc 

^*;>^1 4 ai*CCll(ErS«J5S<!:«orc»4. BU 

#<D&tS d: «ft * ~ * M tc <fc 9 H£*T £ Mffil h ^ * JR# 

[0 0 3 5] H8tt J &-**9^U>yi 4 aRW> 
^9^'J>^14b*»«L, -€-<Da^8B«r»fflK:* 
O/ctiBSBt"**. *-**9^U>yi 4 a«Ctt*> 
:7*# ^'j>^14b iOte^atC^itSW 1 4 c #RW 
&*TCl>«. &/c#>:/#?7* , J>^l 4 bfctt, ^iS 

i 4 c cfc o i 4 d 3&$ttw e>nr 



ft 63 2001-199355 
8 

R^iflSl 4 dtett, ^SPl 4 ctBrJEftftSS 
IES**#«^»1 4 f ROT9#aB»l 4 c itt*^^ 
«^»14g6«lt^4. S6«c2£fflffll 4dfctt« 
-55*14<* 1 4e**SWS4vCC»S. H^OSJHSSl 

4 d omm. wise* > p cc <fc o ife£*r msm4ib&» 
4>^*>/u *-*#y?v>#i 4a«:tt«*aifflt'r 

ifc&OffiiHS 1 4 d*R»#>^*^^y>^l 4 b 
io tcXififtl 4ctK»4«*4l/ttJ:l» < 

4aOT^*l*Hlibfc«L Xlsy'Kv 
7'Vl"t?l 4b*«EHE-rn«±l»©t?*5. H8 
Tii^ieSPl 4 cRtfffiiPMUl 4 d*s-ffll^Snt 
litter. h;l/^{Eii^ii^-r'« , ^S§P1 4 
^ffiiHSPl 4d^^-^^77''J>^l 4 aSC/^>^ 
io v V »J > * 1 4 b ±«:^*i-?*ilH»ffl»W £1«J£<!: ^ 

1 4 aRtf#>^»^J>^l 4b**ti*tiRWt 

20 tf> 7*14 1 3 *D|g£Sfc£fBS 1 4 c XttfffiiHS 1 4 d 

[0 0 3 6 ] 119 (a) 7!jS (d) «H7*IX-IX®CC 

fiH(El//ta, #>7*y y'Vl">fl 4 b ^IhHS-T^S 
ffittff*7SL/ct>(D"C*2>. B9 (a) tt«tt*-drM 

^K*UTC»ttl»«»rttg5B» 1 4 c*s»tt# 1 4 e 
K J: 0 SM» 1 4 d (D^^^P 1 4 f ©S]JH«1B«C»E 

30 L/*-^*^^v>^i 4 a^mss-rs^^espi 4 c 

ii5«tt<* 1 4 e CMtK^tnLXs £M®> 1 4 dCDPgl^ 
U 1 4 g (ClflWtiKTS (B 9 ( b ) #JH) . 
1 4 c 3&s#B^ai5 1 4 f *»6W^» 1 4 g rc£« 

u v r^*7^«>^i 4bwflffl*aw& , J'*sMi 

1 4 b#*-**7?:/"J>yi 4 aifttcia 
(B9 (c) #MR) o IHj^-^MOI 
40 tft3&sff±L/fc»^«. Pi^SPl 4 gtC&^cS%t2an 4 
c »»ttf* 1 4 e cd{*EK: J: 0 #ft£SP 1 4 f (OWR^L 
(B9 (d) ) . 5 1 

sutt^i*, Pi^spi 4g<z»«fce*«£*m# 
Lab, cnt»ae>xttii»*c4Kj:oT«ra«*« 

50 [00371110 (a) ^MOC <t 0 



(6) 



ZM&Yfrtf&ftZ. Ell 0 (b) ttttE#>^PK«fc 
M CC J: »5 H£T 5 Rib Y * 9 * > ^ P ^ * 

S»c«lftSti*ttERR»*ml/fclll»fiS»iar*4. ffi 

P It J: ID B^-T i>MK)ttff )S» i ©J1&&* JU&ifcH^ 

as»©iRttj«#**tia3*iHi o(c) jcir-rftK. 

7 - i/ 'J > ¥ S 5 n SteEEa^Tt-ft s *i * . 
[0ffi©fSmfcl&BJ] 

[0 3] 02© III- III 8Utcfcat8KE0T?**. 

[05] 04©V- V^«:<k-S<ia>iffi0T*-5>. 
[0 6] Igtb^TSCKfiflft^TOttftS-C**. 
[07] * •y7 , 'J>^©S**I0t?*S. 
[0 8 ] *- **> v 7 V > f 7' 'J > 

»8IU-C*Lfc«3S0t?**. 

[01] 



§2 00 1 - 1 9935 5 
10 

[09] 07©lx-lxS«:J:Sli>iE0-c&£. 
[010] jRtto&^S-c&s. 
[^©tSBjn 



1 




p 




w 




JVl 




c 




p; 
o 


^ iFVW Mr 


10 9 




1 Ci 
1 u 




1 o 
1 o 




1 4 




1 4 a 




1 4 b 




1 4 c 


mm 


1 4 d 




1 4 e 




1 4 f 




20 1 4 g 




1 6 




1 6 a 




1 7 




K 17a 





[03] 




26a 




(8) 



ftffl 2001-19935 




[810] 
IN- ml 



( a) 



( b) 



( c) 



MAAA/T 



(9) 



Hm200 1 - 1 99 35 5 



[D9] 




